refluxing temperature for one more hour until all the H2 was evolved or monitored by TLC. After cooling down to room temperature, the mixture was diluted with toluene (5 mL) and then quenched with ice-water (20 mL). The mixture was acidified with 3M HCl to pH 2~3 and then was extracted with EtOAc (2 × 20 mL). The organic layers were combined and washed with water (20 mL) and brine (20 mL), dried over MgSO4, filtered, and concentrated (aspirator). The residue was purified by column chromatography.
Synthesis of 2-methyl-1-phenylbutane-1,3-dione (1l) 3,4
To a mixture of the benzoylacetone (1a) (2.0 mmol) and iodomethane (2.2 mmol) in N,N-dimethylformamide (5.0 mL) was added K2CO3 (1.5 mmol) at room temperature. The resulting reaction mixture was stirred at room temperature for 18 h.
The reaction was then quenched with H2O (50 mL) and extracted with EtOAc (3 × 50 mL). The combined organic layers were washed with brine (30 mL), dried over MgSO4, filtered, and concentrated (aspirator). The residue was purified by column chromatography.
Synthesis of ethyl 3-oxobutanoate (1o) 5
The homogeneous solution of methyl acetoacetate (2.0 mmol) and ethanol (3.0 mmol) was stirred at 110 °C for 3 h. The residue was purified by column chromatography to afford the title compound.
General procedure for the synthesis of β-keto amides 1t-1w and 1y 6 To a mixture of methyl acetoacetate (10.0 mmol) and amine (20.0 mmol) in toluene (50 mL) was added 4-(dimethylamino)pyridine (DMAP, 1.0 mmol). The resulting mixture was then stirred at refluxing temperature for 18 h.
Toluene was removed and the crude product was purified by column chromatography.
Synthesis of 3-acetyl-1-methylpyrrolidin-2-one (1x) 7
To a stirred solution of N,N-diisopropylamine (10.0 mmol) in THF (10 mL) at -78 °C was added n-BuLi (1.6 M in hexanes, 10.0 mmol) dropwise. The solution was stirred for 30 min and 1-methylpyrrolidin-2-one (10.0 mmol) was then added dropwise at -78 °C. After stirring at this temperature for 30 min, a solution of ethyl acetate (20.0 mmol) in THF (10 mL) was added dropwise at -78 °C. The resulting reaction mixture was allowed to warm to rt and stirred at this temperature for 18 h.
After cooling the mixture down to 0 °C, sat. NH4Cl (20 mL) was added and the layers were separated. The aqueous layer was extracted with EtOAc (3 × 20 mL). The combined organic layers were washed with brined (20 mL), dried over MgSO4, filtered, and concentrated (aspirator). The residue was purified by column chromatography to afford the title compound.
General procedure for the synthesis of β-keto sulfones 3 from 1,3-dicarbonyl compound 1 or 5
Iodine (31.8 mg, 0.125 mmol) was added to a suspension of 1,3-dicarbonyl compound (0.5 mmol) , sulfinate sodium salt (1.5 mmol) and o-iodoxybenzoic acid (IBX) (1.0 mmol) in EtOAc (3 mL), and the reaction mixture was stirred at refluxing temperature for 2 h (6 h in case of 1,3-diarylpropane-1,3-diones) . After cooling to room temperature, the reaction mixture was quenched by the addition of sat. aq Na2S2O3 (5 mL) and sat. aq NaHCO3 (5 mL). Further stirring was followed by extraction with EtOAc (2 × 20 mL). The combined organic extracts were washed with H2O (20 mL) and brine (20 mL), dried over MgSO4, filtered, and concentrated (aspirator). The residue was purified by column chromatography using EtOAc/hexanes as eluent to afford the corresponding product.
1-Phenyl-2-(p-tosyl)ethanone (3aa)
Prepared from benzoylacetone (1a) 
1-(3-Methoxyphenyl)-2-(p-tosyl)ethanone (3da)
Prepared from 
1-(4-Chlorophenyl)-2-(p-tosyl)ethanone (3ia)
Prepared from 1-(4-chlorophenyl)butane-1,3-dione (1i) (98. 
1-(3-Nitrophenyl)-2-(p-tosyl)ethanone (3ja)
1-(Furan-2-yl)-2-(p-tosyl)ethanone (3ka)
Prepared from 1-(furan-2-yl)butane-1,3-dione (1k) (76.1 mg, 0.5 mmol), p-TolSO2Na (2a) (267.3 mg, 1.50 mmol). 
3-(p-Tosyl)dihydrofuran-2(3H)-one (3ra)
Prepared from 2-acetylbutyrolactone (1r) (64.1 mg, 0.5 mmol), p-TolSO2Na (2a) (267.3 mg, 1.50 mmol). 
